A short DNA methyltransferase isoform restores methylation in vivo.
Two murine DNA methyltransferase isoforms (MTases) have been observed, a longer form in somatic and embryonic stem (ES) cells and a shorter form in oocytes and preimplantation embryos. While the longer MTase is associated with maintenance methyltransferase activity in replicating cells, little is known about the shorter form. We present genetic and biochemical evidence that both isoforms are expressed from the same Dnmt1 gene by using different translation initiation sites in exons 1 and 4. We further demonstrate that the shorter isoform can functionally rescue Dnmt1 null ES cells that have a hypomethylated genome. These rescued ES cells differentiate in vivo into a variety of cell types, unlike the Dnmt1 null ES cells that die upon induction of differentiation. These results show that the shorter isoform can substitute for the longer maintenance MTase in ES and differentiated cells. Our data further indicate that the shorter MTase isoform found in oocytes is fully functional in vivo and may play an active role in the regulation of DNA methylation and the establishment of imprinting patterns.